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WHAT IS CI.ATMFr> Tc;. 
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(^^\ \ ^ system ror repositioning teeth from an initial tooth 

arrangprfnent to k final tooth arrangement, said system comprising a 
plurality of dentVl incremental position adjustment appliances including: 

a firsts^appliance having a geometry selected to reposition the 
teeth from the initi\^l tooth arrangement to a first intermediate 
arrangement ; 

one or mo re\ intermediate appliances having geometries selected 
to progressively reposition the teeth from the first intermediate 
arrangement to successive intermediate arrangements; and 

a final appliance having a geometry selected to progressively 
reposition the teeth from th^ last intermediate arrangement to the. final 
tooth arrangement . 



1 
2 



2 . A system as inVlaim 1 , wherein the appliances comprise 
polymeric shells having cavities ^aped to receive and resiliently 
reposition teeth from one arrangem^t to a successive arrangement. 
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3 . A system as in claiJm 2 , wherein the tooth positions 
defined by the cavities in each succe^ive appliance differ from those 
defined by the prior appliance by no mcire than 2 mm. 



•4. A system as in claim 1 , \comprising at least two 
intermediate appliances. 

5. A system as in claim 4, cot^rising at least ten 
intermediate appliances. 

6. A system as in claim 5, compriWng at least twenty-five 
intermediate appliances. 
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7. A method for repositioning teeth ffom an initial tooth 
arrangement to a final -ooth arrangement, said method ^s;omprislng : 

placing a first incremental position adjustn^nt appliance in a 
patient *s mouth, wherein the first appliance has a geomet\v selected to 
reposition the teeth from the initial tooth arrangement to\ first 
intermediate arrangement ; 
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successively replacing one or more additional appliances, 
wherein the additsional appliances have geometries selected to 
progressively reposition the teeth from the first intermediate arrangement 
to successive intenrtediate arrangements; and 

placing aXfinal appliance into the patient 's mouth, wherein 
the final appliance hak a geometry selected to progressively reposition " 
the teeth from the last Vntermediate arrangement to the final toochf 
arrangement . 



8. A method ^ in claim 7, wherein the appliances con^jrise^ 
polymeric shells having caviaLes shaped to receive and resiliently 
reposition teeth from one arrakgement to a successive arrangement. 



9. A method as inNclaim 8, where the tooth positions 
defined by the cavities in each siifccessive appliance differ from those 
defined by the prior appliance by nV more than 2 mm. 
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10. A method as in claifa 7, wherein the successively placing 
step comprises placing at least two ad^ tional appliances prior to placing, 
the final appliance. 
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11. A method as in claim 10 \ wherein the successively 
placing step comprises placing at least tei\ additional appliances. 

12. A method as in claim 11, wh^ein the successively 
placing step comprises placing at least twenty -\^ve additional appliances. 

•13. A method as in claim 7, wherein t\e appliances are 
successively replaced at an interval in the range 
2 days to 2 0 days. 

14 . An improved met ho 
appliances comprising polymeric 
and resiliently reposition teeti^i 
wherein the improvement compri 
geometries for at least three 
by a patient to reposition teJ 
final tooth arrangement. 




fro\i 



repositioning teeth using 
^ing cavities shaped to receive 

a final tooth arrangement, 
ing at the outset of treatment 
^n<chare tojje worn successively 
^itial tooth arrangement to the 
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iSv. An improved mechod as in claim 14, wherein at least four 
geometries detei^ined at the outset. 

16. ^ improved method as in claim 15, wherein at least ten 
geometries are determined at the outset. 



17. An iVi 
twenty- five geometries 



nethod as in 
'^determined at the 



^aim 16, wherein at least 
utset . 
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18. An 1 
positions defined by 
those defined bv th 



sroved method as ini cla 



he c^ities 



in each succe 



IS, 



geometry by no more 



method f or Nproducing £ 



ement, said method compj 



final tooth arrant 

providing an initial 
tooth arrangement; 

presenting a visual ima< 



^m 14 , wherein the tooth 

sive geometry differ from 
2 mm. 



digital data set representing a 
.sxng: 

Litial 



igital/data set representing 



an 



le based 



^the initd 



manipiilating the visual 
in the visual imag^; and 

producif^ a final digiji^l d- 
tooth arrangement witij reposxtj 



data set; 
ge to reposition individual teeth 



ta set representing the final 
teeth as observed in the image. 



20. A method as in claim 19,\wherein the step of providing a 
digital data set representing an initial tooWh arrangement comprises 
scanning a three-dimensional model of a patiertt ' s teeth. 
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21. A method as in claim 20, wherei\ the manipulating step 

comprises : 

defining boundaries about at least some the individual 

teeth; and 

moving at least some of the tooth boundaries\ relative to the 
other teeth in an image based on the digital data set. 



representtnq a 



A merhod for producing a plurality of digical data sets 
reprerenting a series of discrete tWh arrangements progressing from an 
initial to a final arrangement, saidVethod comprising: 
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prdviding a digital data set representing an initial tooth 

arrangement ; 

proviqang a digital data set representing a final tooth 

arrangement; 

producinV a plurality of successive digital data sets: based on 
the provided digital data sets, wherein said plurality of digital datza 
sets represent a seriek of successive tooth arrangements progressing from 
the initial tooth arrangement to the final tooth arrangement. 

23. A methocL as in claim 22, wherein the step of providing a 
digital data set represent^g an initial tooth arrangement comprises 
scanning a three -dimensionalX model of a patient's teeth. 
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24. A method as claim 22, wherein the seep of providing a 
digital data set representing a\ final tooth arrangement comprises: 

defining boundaries i^bout at least some of the individual 

teeth; and 

moving at least some oii the tooth boundaries relative- to the 
other teeth in an image based on th^ digital data set to produce the ■ final 
data set. 



2S. A method as in claim 22, wherein the step of producing a 
plurality of successive digital data setk comprises determining positional 
differences between the initial data set i^d the final data set and 
interpolating said differences. 



26. A method as in claim 25, whWein the interpolating step 
comprises linear interoolation . 



27. A method as in claim 25, whereifi the interpolating step 
comprises non- linear interpolation. 



28. A method as in claim 25, further conbrising defining one 
or more key frames between the initial tooth arrangemen^ and final tooth 
arrangement and interpolating between the key frames. 



29. A method for fabricating a plurality of d\ntal 
incremental position adjustment appliances, said method compfvising: 
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prodding a digital data set representing an initial tooth 

arrangement ; 

provid^g a digital data set representing a final tooUi 

arrangement ; 

producingXa plurality of successive digital data sets based on 
the provided digital dkta sets, wherein said plurality of digital data 
sets represent a series W successive tooth arrangements progressing from 
the initial tooth arrangerbent to the final tooth arrangement; and 

fabricating ap^iances based on at least some of the produced 
digital data sets. 

30. A method as Vn claim 29, wherein the step of: providing a 
digital data set representing aV initial tooth arrangement comprises 
scanning a three-dimensional mod4^ of a patient's teeth. 

31. A method as in clVim 29, wherein the step of providing a 
digital data set representing a fina\ tooth arrangement comprises: 

defining boundaries about\at least some of the individual 

teeth ; and 

moving at least some of theXtooth boundaries relative to the 
other teeth in an image based on the dig^^tal data set to produce the final 
data set. 
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.32. A method as in claim 29, \^erein the step of producing a 
plurality of successive digital data sets coiLrises determining positional 
differences between the initial data set and ^e final data set and 
interpolating said differences. 



33. A method as in claim 32, whereiV the interpolating step 
comprises linear interpolation. 

34. A method as in claim 32, wherein the interpolating step 
comprises non- linear interpolation. 



35. A method as in claim 32, further compVising defining 
one or more key frames between the initial tooth arrangement and final 
tooth arrangement and interpolating between the key frames 
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36. \a mechod as in claim 29, wherein the fabricating s^ep 

comprises : 

controlling a fabrication machine based on the successive 
digital data sets to Aroduce successive positive models of the successive 
tooth arrangements ; anc 

producing th^ dental appliance as a negative of the positive 

model. 

37. A method as in claim 36, wherein the controlling step 

comprises : 

providing a volum^of non-hardened polymeric resin; ^r\t^ 
scanning a laser toXselectively harden the resin in a- shape 
based on the digital data set toV^oduce the positive model. 

38. A method as in claim 36, wherein the producing step 
comprises modeling the appliance oveir the positive model. 

39. A method for fabricating a dental appliance, said- method 

comprising: 

providing a digital data set Representing a modified tooth 
arrangement for a patient; 

controlling a fabrication machiiie based on the digital data 
set to produce a positive model of the modified tooth arrangement; and 

producing the dental appliance as ^ negative of the positive 

model . 

40. A method as in claim 39, wherei^ the controlling step 

comprises : 

providing a volume of non-hardened poly^neric resin; 
scanning a laser to selectively harden the resin in a shape 
based on the digital data set to produce the positiveXmodel . 

41. A method as in claim 39, wherein the mroducing step 
comprises molding che appliance over the positive model, 



42 . 



A method for fabricating a dental applia^e, said method 



comprising : 
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providin^a first digital data set representing a modified 

tooth arrangement for \ patients- 
producing aNsecond digital data set from the first data set, 

wherein the second data ^t represents a negative model of the modified 

tooth arrangement; and 

controlling a f^rication machine based on the second digital 
data set to produce the denta\ appliance . 

43. A method as inNclaim 42, wherein the controlling step 
comprises selectively hardening a \ion- hardened resin to produce the 
appliance and separating the appliance from the remaining liquid resin. 
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44. A method as in claimVz , wherein the appliance comprises 
a. polymeric shell having a cavity shapedVo receive and resiliently 
reposition teeth from an initial tooth arrangement to the modified tooth 
arrangement . 




